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Within 120 days of treating produced fluids with the waste water treatment systemn,
Frontier shall rcport to EPA on the treatment. effectivcncss Demonstration that efﬂuent quali{y

of ade uaie treatment. ‘ T
~

Frontier shall provide this report to EPA in the appropnate Monthly Status Report. EPA
will make a determination on whether adequate treatment of hazardous constituents is occurring. If
inadequate treatment is demonstrated, Frontier:shall implement additional treatment processes
and/or technologies as needed to treat produced ground waters. Samples shall be collected and
analyzed in accordance with applicable EPA guidance documents referenced in the order.

g‘» ;J‘j’ 4. Based on the results and experience gained in the operation.of Phase I, Frontier shall
4 design Phase II of the Initial Measures. Fromzer shall provide EPA with a Design for Phase IT and
~ a Workplan for its implementation by September 13, 1990. The Workplan for Phase II of the
Initial Measures shall provide for the installation of the Phase II Design by January 1, 1991, The

Phase II Design shall incorporate Frontier's best efforts to prevent all existing on and off-site
contamination from spreading. '

TASK I PRE-E&VESTIGATIQW EVALUATION OF CORRECTIVE MEASURE
TECHNOLQGIES

Prior to staripg the facility investigation, Frontier shall submit to the Depariment a report
that identifies the p@{el;m“é?fxve measure technologies that may be used on-site or off-site for
the containment, reatment, s ?nedlaazon angfor chsposd of contanunation. This report shall also
idertify any feld data that need st collected in the facility investigation to facilitate the
evaluation and selection of the final corrective measure or measures {e.m.g compatibiiity of waste
and construction materials, “nmmanm to evaiuate effectiveness, Uﬁaﬁab}.uf}’ of wastes, etc.). Ata

3 =,

MUUTR LI, this report shall include a p*u.ﬁ ary evaluation of the following technoiogles:
warm/hot water soil wasm“g stearn soil wasbz:zg, surractant soil wash mc E&a‘*sr‘oag ;awca,
vacuyrn extracticn, and biore diﬁ{i@ This report shall Spemrram Include an analysis of the

compatibiiity of the evaluated iecz‘m clogies with bioremediatio
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TASK IV: WORKPLAN REQUIREMENTS

~ The Workpian shall include the development of several plans, which shall be prepared
concurrently. During implementation of the Workplan, it may be necessary to revise the Workplan
to increase or decrease the detail of information collecied tc accommodate the facility specific

sitwation. The Workplan includes the following:

A Project Management Plan

Frontier shall prepare 2 Project Management Plan which wil! include a discussion of the
technical approach, schedules, budget, and personnel. The Project Mapagement Plan will also
include a description of qualifications of personnel performing or directing the work, including
contractor personnel Thls plan shall also document the overall manavament ap;aroach 10

investigations.
B. Data Collection and Quality Assurance Plan
Frontier shall piepare’ a-plan to docurient all monitoring procedures: sampling, field

measurements and sim alysis performed during the Famhty Investigation: "This plan shall

assure that:the characterization of the nvironmental setting; sources, and contarmination, is based

on information’ da{a*and resiilting decisions thatdretechnically. sound stat;stmally vahd and
properiy documented. _ ST
oo Data@oilecman Strategy R : Ll o

not be limi tf:d to: ihc fsiiowmg

- ' Dcscnptmn of thc ;ntende:d uses for the data, and the ncccssary 1eve.§ of
R _"prec:smn and acc"‘ 7y for these. mtendcd uses* R et ,

me‘. Ly g

Descmptzon of methods and pscccdurﬁs ‘o be used 15°a85e58 !:he pt’t:ClSlOﬂ
accuracy and ccmpietencss of the- measurement data, )

Description of the rationale used 1o assure that the data accurately and
precisely represent a characteristic of a population, parameter variations at 2
sampling point, 2 process condition or an environmental condition.
Examples of factors whichshall be consideréd and dxscussed mclude

' i) Environmental conditions at thc tzmc af samplmg,

if)*©  Number of sampling points;* - -
i) Representativeness o sciected madza ‘ ana%
iy Peprasamatweness of selected anaiytzcai parametcrs

Description of the measires to be taken to assure that the following data sats
can be campared to-each athcr
) Data generated by Frontmr over some time period;
Data generated by an outside laboratory or uonsuItant versus data
generated by Frontier;

1) Data generated by separate consultants or laboratmms; and

Tile stratcgy sectlon of thc Data?ColiccUan Quahty Assurance Plan shall mciude but‘ S

T e A P g i
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I 5 1aton (o be prondvé in quality
assurance reporis. The reports shall zrciuca but not ae limited to

i) Periodic assessment of measurement data accuracy, precision, and
- complefeness;
i) Results of performance audils;
1) Results of system audits;
iv) Significant quality assurance problems and recommended solutions;
and
\. Resolutions of previously stated problems.

General Sampling Requirements

The Sarnpling section of the Data Cellection Quality Assurance Plan shall discuss:
a. Selecting appropriate sazﬁpiim g locations, df:pths, etc.;

b. Providihg a statistically sufficient number of sampling sites; -

¢.  Measuring all necessary ancillary data;

d. Determining conditions under which sampling should be éonéucted;

e. Determining which media are to be sampled (e.g., ,;,round water, air, s0il,
sediment, etc.);

f. Determining which parameters are to be measured and where;

g

Salectiﬁg the frequency of sampling and length of sampling g;eriod;

h. Selecting the types of sample {e.g., comnosﬂes vs grabs) and number of
samples to be collected;

1. Measures to be taken to prevent contamunation of the sampling equipment
and cross contamination between sampling points;

] Docurmenting field sampling operations and procedures, including:
3 Documentation of procedures for preparation of r&ag
fz

which become an iategral part of the sample (e.g., {ul
adsorbing rPacenta}

i} Procedures and forms for recording the exact location and specific
conpsicerations associated with sample acquisﬁwzz;

ui} Documentation of specific sample preservation method;

v} Calibration of ﬁﬁzﬁ devices;

vy Celie tio;: of replicate sampl 3

vi) Submission of field-biased blanks, where appropriate;

- . . X
Vii) Potenual interferences przsent al the Laviﬁ”‘f

e}
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Construction materials and vhmquas associated with monitoring

‘wells and plezometers;
X} Field equipment listing and sample containers;
X} Sampling order; and
Xi) Decontamination procedures.

viil)

k. Selecting appropriate sample contéiners;
1. Sample preservation; and |
m. Cham-«of-cusaody, inclding: '( A
i} Standarészéci field traci\mg reportmc forms to establish sample

custody in the field prior to and during shipment; and
Pre-prepared sample labels contammg ail mfarmatsen necessary for

i)
effective sample tracking.
3. Site Specific Sampling Requirements
The Workplan shall specify theé numbers, and-analyses for all samples that will be
taken during the inves:: :ation. The Workplan shall specify location and frequency of ground
watgr, surface and soil sample’collction and ‘andlyses:” Samplinig locations and. frequcncms may’
need to be modified during the RF in light of the results and the experience of initial sampling -
efforts. 1f Frontier determines such adjustmerxt of the Workplan is neeessary, Frontier shall inform
the ["zpartment of the reasons for modification of the plan and propose a resolution to any
probiem(s) as soon is'practical, orin the'next Progress Report required after discovery of the
problem(s). Frontier shall not undertake any adj ustments or modifications to the Workplan or any
sampling to'satisfy requirements of the Workplan without prior approval by the ‘Department.

4. Field Mf:asurerncnts NPT o
The F:cld Me&surﬁmez}ts section of thc Da{a Collcczxon Quahty Assurance Plan shall
discuss:
a. Selecting appropriate field measurement locations, depths, etc.;
b, Providing a statistically sufficient 'numblcr‘ of field measurements;
c. Méﬁsuﬂng all m‘:cess@ ancillary *daia.*;- o
d.  Determining conéztmns under which field measurement should be

usnciuctsn

Detemmmg which mcd;a are to'be addfeased by appropriate fieid
razasurements (e.g., ground water, air, soil, sediment, etc.),;

¢

£, Detenmining ‘whifih'parameters are to be me’:asxircd and wlhere;

Selecting the iraqusncy of field mcasurement and length of ficld
measurements period; and
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Documeniing field measurement operations and procedures, including:

1) Procecures and forms for recording raw datz and the exact location
time, and facility-specific snmevamns associated with the data
acquisition;

i) Calibration of field devices;

1) Ccliection of replicate measurements;

iv} Submission of field-biased blanks, where appropriate;

\J. Potental interferences present at the facility;

viy  Construction materials and techniques associated with monitoring

wells and piezometers. used to collect field data;
vii)  Field equipment listing;
viii)  Order in which field measurements were made; and
) Decontarnination procedures.

5. Sarmple Analysis

When EPA approved methods are available, Frontier shall provide for quality
control/ quality assurance and docurnentation of sample analyses at least as stringent and as
thorough as that required in EPA’s Contract Laboratory Program (CLP). When EPA approved
zuaiyaical methods are not available or applicable, Frontier shall obtain Department approval prior

to yndertaking any analyses. The Sample Analysis section of the Data Collection Qua.hty
Assurance Plan shall specify the following: o ;

a.

o

413

Chain*of-custody procedures, incluﬁﬁag:

i) Identification of a responsible party to act as sarnple custodian at the
_ laboratory facility authorized to sign for incoming field samples,

obtain documents of shipment, and verify the data entered onto the
sample custody records;

i)  Provision fora iaboramry sample {:usmdy log consisting of serially
numbered standard lab-tracking report sheets and

i) Specification of laboratory sample custody procedures for sample
handling, storage, and dispersement for analysis.

Sample storage procedures and storage times;
Sampie preparation methods;,

Analytical procedures, mczud*ng

i) Scope and application of the procedurs;

it Sample ma& IiX;

i} Pi)*s‘:r &l interferences;

iv) Precision and accuracy of the methodelogy; and
v} Method detection limits. -

Calibration procedures and frequency;

b “ ~ .
Data red 10{2 velidation and Tﬁpﬁf’iag
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Frontxer shal! develop and xmtxate a DatﬁManacementp;aﬁ “to d eurBH An d track

Internal quality control checks, laboratory performance and systems audits
and frequency, including:

i) Method blank(s};

iy Laboratory control sampie(s);

it} Calibration check sample(s);

1v) Replicate samole(s);

v) Matrix-spiked sample(s);

vi) "Blind" quality controi sample(s),
vii)  Control charts; - _

vii)  Surrogate’ samples.

ix) - Zero'and span-gases,and” .
x) Reagcn{ quahty contz:oi cbecks

Prevenzxva maintenance: proccdures and schedulss

Corrective action (fc‘: laboratory problems); and -~

Tumaround urne

investigation data and results. This plan shall identify and set. ip datd'documentation: matcrxals and
procedurf:s project file requirements, and project-related progress reporting procedures and
documents. The plan shall also provide the format tobe used to presentthe raw data and

ccmclusmns of the mvestxga’aon
sl VL IHARS RIS
1‘-‘5 o ”Data'Re:cord ' "-'j*“f S
The data racerd shai! mclucie the followmg
a.

b.

e.

f.

Umquc sample or ﬁeld measumment code

Samp}.mg or field measurement Iocatxon and sample or measurement type;
Sarnpling or field measurement raw data;” -

Laboratory analysis ID number;

Pfap-e:i'ty or compunent measured; and

Result of analysis (e.g., concentration). -

2. Tabular Displays

The following data shall be presented in tabular displays:

a,

b.

Unsorted (raw) data;

Results for each medium, or for each constituent monitored;

i0
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e. Summary data.

Lad

Graphical Displays

The following data shall be presented in graphical formats (e.g., bar graphs, line
graphs, area or plan maps, 150316 th plots, cross-sectional plots or transects, three dimensional
graphs, etc.): :

a. Display sampling location and sampling grid;
b. Indicate bouhdaries of sampiing area, and areas where more data are
required;
c. Display levels of contamination at each sampling location;
Ve -4 Display gcégra?h%cal extent of contamination;
e. Disﬁfay contamination levels, averages, and maxima;
f. Dlustrate changes in concentration in relation to distance from the source,

time, depth or other parameters; and

g Indicate features affecting mtramcdm transport and show potential receptors.

D. Health and Safety Plan

Thc document previously submitted to EPA by Frontier "Health and Safety Plan for
Remediation Activities and Closure~asd-Closugtb{ Hazardous Waste Management Units,” dated
August 1589, is sufficient for this purpose. '

E. RFI Schedule

Fronter shall identify a schedule for completion of the tasks in the RFI, and shall include
he schedule in the RFI Wasx;:e;aa This schedule shall incorporate a phased approach to the RFI
Investigation, and may allow for a revision of the schedule and the scope of the RFI Investigation
;p 1 compietion of an Inital : mv&guoa tionn, The RFI Schedule and any revisions thereto are subject

o Department approval,

Frontier shall conduc iﬁosa investigations necessary to: characterize the

Tacili
{Environmental Setting); define the suurca{s (Source. Charzcterization); cefine the it&gm.e and
extent of contarnination (Contamination Characterization); and identify actual or pstential receptors
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The investigations must result in data of adequate technical quality to support the
development and evaluation of any comective or remedial measures deemed necessary.

The site investigation activities shall follow the plans set forth in Task I All sampling
and analyses shall be conducted in accordance with the Data Collection Quahty Assurance Plan,
All sampling locations shall be documented in a log and identified on 2 detailed site map.

A. Environmental Setting

Frontier shall collect information to supplement and verify existing information on the
environmental setting at the facility. Frontier shall characterize the following: 7

I ‘r‘{*ydrcgeoiogy

-

Fz:ontser shall conduct a program to evaluate hydroweoloam conditions at the
facility. This program shall also provide the following information: - '

Cas

A description of the regional and Facility specific geclogic and

hydrogeclogic charactetistics affecting g eround-water flow beneath the
facﬂxty mcludmg ,

i)
i)

vy

v)

yi)

Regional and fami;ty specxﬁc strangra;hy description of strata
including striké and dip, identification®of stratigraphic contacts;
Structural geology: description of local and regional structural
featiires (2.g., folding, fanlting, tilting, Jomtmg, etc.),

Deposmonal hxstory, )

Tdentification and_cha?actenzatzon of amas and amounts of recharge

and discharge; "
Regional. and facxixty Spccaﬁc ground-watcr flow patterns; and

Characterize seasonal variations in the ground-water flow regime.

An analysis of any topographic features that might influénce the ground-
water flow system. (MNote: Stercoaraphxc: analyszs of aenai photographs may

aid in this analysis).

Based on field data, test, and cores, a representative and accurate
classification and description of the hydrogeologic units which may be part
of the migration pathways at the facility (i.e., the aquifers and any
intervening saturated and unsaturated units), mcludmg

i)
1)
iif)

v)

* Hydraulic cz}nductzvfty and- g)or{ssxty (totai and- erfacuve}

Lithdlogy, grain size, sorting, degree of cemenitation;

- An'interpretation of hydrauhc interconnections between saturated

zones; and
The attenuation capacity and mechanisms of the naturat earth

materials (e.g., ion exchange capacity, organic carbon content,
- mineral content ete., 3

Based on field s&}dxes and cores, structural geology and hydrogeologic
crogs sections showing the exient (depth, thickness, lateral extent) of
‘hydrogeologic units which may be part of the migration pathways

12
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Lniil ’11"2”"

Sand and grave! deg s' ts in ynconsolidated de

Zo wes of fracturing or chanpeling in e::oz:s iid
;:;03*15 o

23’153 of high permeability or low permeability that might direct and
restrict the ﬂow of contaminants;
The uppermost aguifer: GcGlDUiC formation, group of formatians, or
partofa formation capabie of ylk,zdmc a significant amount of

* ground water to wells or springs; and
Watep-bearing zones above the first confining layer that may serve
as a pathway for contarminant IEU‘-’I'EUDH mriudme perched zones of
saturation.

EPOosils;
ate

e. Based on data obtained from ground-water monitoring wells and
piezometers installed upgradient and downgradient of the potential
contaminant source, a representative description of water level or fluid
pressure monitoring including:

i)

1)
s i)

v)

v)

Water-level contour and/or potentiometric maps; .

Hydrologic cross sections showing vertical gradients;

The flow system, including the vertical and horizontal components .
of flow (including an evaluation of ground water interactions with
Crow Creek); and

Any temporal changes in hydrauhc gradients, fcr example, due to
seasonal influences. _ ‘ _

Non-agueous phase layer maps for areas where hydrocarbon is
floating on groundwater, or where heavier than water hydrocarbens
are located. : :

This program ‘shall initially include monthly water level and non-agueous phase
thickness measurements in all wells and reporting over a period of at least two years. Water level
measurement procedures shall be specified in the work plan. Any time after three (3) months of
monthly level measurements, Frontier may propose to the Department in writing to limit the scope
and/or frequency of level measurements. Such proposal shall justify any reductions in the ,
frequency and scope of level measurements. Such proposal may be mcm‘pomted nto a Monthly
Progress Report. Frontier.shall not reduce the scope or frequency of level measurements uatil
Frontier receives written appraval for such from the Depaﬁment

f. A aﬁscnpmon of manmade influences that may affect the hydrogeciogy of
the site, identifying:

i3

£

i
4

Active and inactive local water-supply and production wells with an
apvmxmais schedule of pumping; and
vianmade hydraulic structures {oil pipelines used to a;;fy raw

rnaterials to the facility, or to transport products from the faciiity.
french drains, ditches, unlined ponds, septic tanks, NP?“ES
outfails, retention areas, interim measure recovery systems, eic.).

d or unconsclidated-
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Frontier shall conduct a program to characterize the soil and rock units above the

water table in the vicinity of the contaminant release(s). Soils characterization described below is
not reguired for every soil sample collected. Rather, Frontier shall fully characterize each soll type
present at the facility, Individual'soil samples shall be-characterized to the extent necessary to
determirie soll type. Full soil characterization shall include but not be limited to, the foliowing

information:

B0 e e g

© 3.

te bots
R T

-

Erenohopg RS

Ol

SCS soil classification;~
Surface soil dxsmbﬁizon‘ :
Soil profile; including ASTM classzﬁcanon of smls
Transects of soil 'stratwraphy,
© Hydrauli€ candnt:tw;ty (saturatcd and unsa{ura&ed}
' Reélative permeability; T
- Bulk density; -
- Porosity; o
Saﬁ-sof@ﬂy&)capamtxv R
xchange capacity ;
* Soil orgatic conterit! (TGC)
Soil pH,;
Particle s1ze dxstrlbutmn, )
V Depth{ .\,,_- T
. Moi o
* “Effect oi’“stranﬁc;aﬁmn on nnsaturated ﬂow
- Tofiltration; 4 -
Evapotranspxratxon,
~ Storage capacity; T
. Vertxcal,ﬂow rate; zmd e

Su:‘face Watar and Scdi’ment
~Frontier shall conduct aprog:am to chafacterzzc Crow Creek in the vicinity of the

Facility. Such c”haractenzatzon shall mc}ude, but not be hmltcd to, the foilowmg actmszes and

mformatzon'

i

a. Dcscrxptlon of thf: location, elevation, flow, velomty, depth, width, seasonal
L ﬂucmatmns, zmd ﬂoodmg te:ndencms (1 e, 100 year evcnt)

b.  Description of zhe charmstry of" the: na{aral surface water: and sediments
This includes determining thepH, total dissolved solids, total suspended
solids, biological oxygen demand, alkalinity, conductivity, dissolved
oxygen profiles, nutrients'NH3; N03-/NO2-, PO4-3), chemical oxygen
demand, total crganic carbon, specific contaminant concentrations, efc,

Description of sediment chaxactgmstxcs inciuding:
i) Deposition area;
i)  Thickness prcﬁlf: and

carbon content, ion exchange capacity, pH ete.)

14

Physicil and chemical parameters (s g., grain size, density, arganic
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Frontier shall provide information charactenizing the ¢himate in the vicinity of the
e = 7
- .

-
Y L : T N iy .
TCLY. Such informanon shall inciude, bul not be muisd O

1 o s s F o B g
A description of the foliowing parameters:

a.
)] Annual and monthly rainfali averages;
) Monthly temnperature averages and exirames;
1ii) Wind speed and direction;
iv) Relative hurmudity/dew point;
v) Atmospheric pressure;
vi) Evaporation datz; ‘
viij  Development of inversions; and
viii)  Climate extrernes that have been knowi to cceur in the vicinity of
the facility, including fréquency of occurrence.
b. A description of topographic and manmade features which affect air flow
and emission patterns, including:
1) Ridges, hills or mountain areas;
i) Valleys; :
iii) Surface water bodies {e.g. rivers, lakes, bays, etc.);
y iv) Wind breaks and forests; and

V) Buildings or other refinery structurss. ;
B. Source Characterization

For purpoeses of investigation, Frontier may, with Department approval consolidate
multiple Solid Waste Management Units (SWMUs) and/or Areas Of Concern (AOCs). Frontier
may investigate these consolidated areas as one SWMU. Frontier may only consolidate SWMUs
or AQOCs whose waste or contamination there from are indistinguishable, coexistent in space or
adjacent in space. If Frontier removes wastes from SWMUs such action:shall not in itself satisfy
the workplan requirements for investigation of the SWMU Frontier removes the waste from.

Frontier shall collect analytic data to completely characterize the wastes and the areas where
wastes have been placed, collected or removed including: type; quantity; physical form; disposition
{containment or nature of deposits); and facility characteristics affecting release (e.g., facility
security, and engineered barriers). This shall include quantification of the following specific
characteristics, at each source area:

1. Unit/Disposal Area characteristics:

Location of unit/disposal ares;

Type of unit/disposal ares;

Design faatures;

Operating practices (past and preseat);

Period of operation; -
Age of univ/disposal area;

General physical conditions; and

Method used to close the unit/disposal area.

e b1 SRS N & i oe JON & B s 9 -\
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The Department recognizes that histonical information requested on unit/disposal
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wla;aa characteristics may not be available in many cases. In these situations Fronuer shall provide a
brief, rational con;ec*uz‘e as to the historical facts and the range of reasonable possibilities.

2. ‘Waste Characteristicsy
a. Type of waste placad in the unit; i
i) Hazardous classification {e.g., ﬂammable reactive, COrTosive,

oxidizing or reducing agent);

i) ,Quannty, and
1) Chemical composition.

.
b. Physxcal aﬁd chczmcai characterxstm‘ :
1) o Physacai forrn (sohd i;qmci gas), ‘
\

i) Physxca} descrzpuon (e - powder, oﬂy sludgc)
v) Gcneral chemxcal class (c g amd base solvent)
vi) Molecular weighit; - S
vily  Density;

" viil) - Boiling: *pomt L e '

EX) VISCOSEW RS R ;
X) Solubility in watcr' ' :
xi} Cohesiveness of the waste.,
xif)  Vapor pressure; and

N xﬁ?} Flash pcnnt :

: Bmdegradabliﬂy, bsoconcentraﬂon b:otransf@rmauon, .

| -'ii"i)“f. | Photodegradation‘rates;.
iv)  Hydrolysis rates; and
v) Chermcai tra.nsformanons

Frcmtxer shaﬂ documcnt the p:’ocedurcs used in maiuno ihe abova detemnahuns ‘

C. Contazmnanon Characfﬂﬁzaucn

Frontier shall collect analytical data on ground-water, soils, surface water, sediment, and
subsurface gas contamination in the vicinity of the facility. This data shall be sufficient to define
the uxtent, origin, direction, and rate of movement of contaminant plumes. Data shall inchude time
and lecation of sampling, media sampled, concentrations found, and conditions during sampling,
and the identity of the individuals performing the sampimg and anaiyms Frontier shall address the

foliowing types of contamination at the facility:

Frontier may, as part of the Workpian, make a demonstration that chemnical analyses need
not include all Appendix IX constituents. Frontier is required to analyze for all Appendix IX
constituents until areduction from thisist is approved by the Department.

16

L ——

R M

R e g

R g



1. Ground-water Contamination

Frontier shall conduct a Ground-water Investigation (o characterize any plumes
contarpinatjon at the facility. Initially, Frontier shall determine the rate and extent of contamination
i0 the Northeast and Southwest of Lim, facility. Frontier shall alsc determine the vertical extent and
vanation of all contamination, This effort shall involve sampling of existing wells to the extant
practical. Frontier shall provide an analysis of the adequacy of existing wells for this purpose, and
sﬂaﬂ Dropose 5053{.{):15 fc;*“ additional wells needed to determine.the rate and extent of
contarnination in these areas. This investigation shall at a minimurn provide the following
information: :

p

a. A.description of the horizontal and vertical extent of any zmzmsmbie or
dissolved plume(s).originating Crom the facility;

b. The horizontal and vertical direction of contamination movement;

c. The velocity of contaminant movement,

d. The horizontal and vertical concentration profiles of Appendix IX
c;institucnts in the plume(s); .

s e. An evaluation of factors influencing the plume movement; and
£, An extrapelauon of future contaminant movement.

Frontier shall document the procedures used in making the above determinations
(e.g., well design, well construction, geophysics, modeling, =te.).

4

2. Soi Comtamination A

) Frontier shall conduct an mvesnganon to characterize the contarnination of the soil
and rock units above the water table in the vicinity of the contaminant release. The initial _phase of
the soils contamination investigation shall inciude collection and analysis of soil samples from all
abandoned SWMUs and AQCS, and verification of the integrity of all SWMUs and AOCs
currently in use. For SWMUs and AOCs currently in use with apparent releases, the initial
investigation shall include collection and analysis of soil samples. The investigation shall include
the fﬁﬂawmﬁ mformation:

a. A descripton of the vertical and horizontal extent of contamination.

oF

A description of contaminant and soil chemical pmaﬁ:ﬁ;es wﬁmn the
contarninant source area and plume. This includes contaminant solubility,
sp&maﬁmn, adsorption, jl”aChHuxilt}/, _xwhanga capacity, bzoéegfadammy,
hydrolysis, photolysis, oxidation and other factors that might affec
contarminant nugrauon and transformation.

c. Specific contaminant concentrations.
d. The velocity and direction of contaminant movement.

An uAi:aED ation of future contaminant movemsnt.
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Frontier shall document the procedures used in making the above determinations.

30 ‘Surface-Water and Sediment Contamination
“ " Trontier-shall conduct a: su:face»waw: mvesmoamn e charactsmze contamination in
Crow Cmek rcsukmg from contaminant releases at the famhty The mvesnvauen shaﬂ include, but
not be limited 45, the fﬁﬂewmg mformatmn‘ ' _ _
A description of the horizontal and vemcal extent of any immiscible or'

a.
dissolved plume(s) originating from the facility, and the extent of
o consarmnanon »m undcriymg sedzmants
b. 'I’%xe hcrmzomal and vemcai direction of contammam movement;
e The conzazmnant*velecw; :
d. An evaluation of the: physmal bxaiﬁvica! and chemical factors mfiucncno
contannnant movement, :
e. An extrapolatzsrz of futur“ contaminant movement anéi
f. A deseriptioniof the chernistryiof the contaminated surface waters and

sediments, This includes determining the pH, total dlssoived solids,
specific contaminant concentratiors; etcy

Py

* Frotitier shaﬂ dacumant thc p‘ A'ccdures useéi m : akmg ﬁ}e abovc detemnnatmns.

RS

4, Alr Canzazmnanon
Frontier shall conduct an invegtigation to charactenze zhe pamculate and gaseous

contaminants teleased from s6lid‘and hazardous Waste management’ umts into the atmasphere
This mvestxvamm shaii prowde t‘he fo'llowm g mfarmanon o . e ’

a A dﬂscrzpnc}n of the horzzontal zmd vemcal di:cction and velocxty of

- : contammant movarnarzt,
b. The rate argd amount of the rclcase and
€. The chemical and physical composition of the contaminants(s) released,

| mciudmg horzmntal and ve:rtzcal concanzraﬁon groﬁics

Fron’tter shaﬂ da{:umsnt thf: pmccdures z.scé in makmg tha abova determinations.

3. Subsurface Gas Contamination ' )

Frontier shall conduct an investigation to characterize subsurface gases emitted from

buried hazardous waste and hazardous constituents in the ground water. This investigation shall
include the following information:
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s

he chemical composition of the gases being emitted;

or
-
i

o

The rate, amount, and density of the gases being enutted; and -

d. Horizental and vertical concentration profiles of the subsurface gases
emitted. ‘

Frontier shall documsnt the procedures used in making the above determinations.
D. Potential Receptors

Frontier shall coliect data descr mmcr the human populations and environmental systems that
are susceptible to contaminant exposure from the facility, Chemical analysis of biological samples
may be needed. Data on observabie effects in ecasyst”ms may also be obtmn&d Thc following
characteristics shall be identified

L. Local uses and possible future uses of ground water:

;oo a.  Type of use (e.g., drinking water source: municipal or residantial, '

agricultural, dombsnc/’nompmaﬁlc and industrial); and ; :

b. Location of groundwater users including wells and discharge areas. This
information shall include a currant anaiysxs of ground water wells within

‘one mile of the facility, and posszb!e future uses of ground water within this

area.
2. . Local uses and possible future uses of surface waters draining the facility:

a. ‘Domestic and mummpal (e.g. potable and lawn/gardening watering);
b. Recreational {s.g. swimming, ﬁshmv) :
c. Agncultural; £
d. Industrial; and £
e. . Eavironmental (e.g fish and wildlife propagation).
3. Hurnan use of or access to the facility and adjacent lands, including but not limited
o :
:
z. Recreation;
b. Hunting, - :
. Residential;
d.  Commercial; ?
2. Zoning; and :
f. elationship between population locations and prevailing wind direction. 3
4. A description of the biota in surface water bodies on, adjacent to, or affected by the ;
faciity. . :
:
§. A description of the ecology overlying and adjacent (o the facility. ]

Z
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6. A demographic profile of the people who use or have access to the facility and
adjacent land, including, but not limited to: age, sex; and sensitive subgroups.

7. A description of dny endangered or threatened species near the facility.

TASK VI MVESTEGATION ANALYSIS

Frontier shall prepare an analysis and summary of ali facxhty mvestzgatxons and their
results. The objective of this task shall be to ensure that the investigation data are sufficient in
quality (e:g’, Guality assurance procedures have been followed) and quantity to describe the nature
and extent of contamination and the potential threat to human health and/or the environment.

Dat Aanal is N
:" ‘Frontier shal anaiyze all fa aczhty stigation daia'outhned in Taskm and preparc a report
on the type and‘extent of confmaat:on ‘at the' fafcxhty mcludang sources and’ :mgratmn pathways

The report shall describe the extent of contarnination (qualitative/quantitative) in relation’ts

background levels indicative for the area. ,

AL

B., Protection-Standards .

1. G ound-water Protection *Standaf&%f" RO

: Frontier shail rovide mfcrmatzon to support the Dﬁpartment $
sclectmnfdevalo;:rnent of Grotind-water Pr S for'all of the| A;)pandxx X
constxiuemts found in the grotnd-water during the investigation (Task IV}

The Ground«wate:r P_mtacnon Standards shail consxst of

a.
D foramy canstxments listed 1 in Tablc 1of40 CFR 264 94, the

- respectwe value ¢ given in. that Eable (MCL) if the background level of
the constituent is below the Jevel given in Table 1; or

i) the background level of that constituent in'the grouﬁd water; or

iif) an approveci Aliernate Concentration Limit (ACL); or

iv} standards-as-approved by applicablé, rélevant EPA final rules issued
subsequent 1o the effective date of this Order; or

v} " other applicable or appropriate standards approved by the
Department.

b. Information to support the Department's subsequént salectscn of Alternate

Concentration Lirnits (ACL’s) shall be developed by Frontier in accordance

with U.S. EPA guidance. For any proposed ACL's Frontier shall include a

justification based upon the criteria set forth in 40 CFR 264.94(b).

2. Other Relevant Protection Standards )

Frontier shall identify all relevant and applicable standards for the protection of
human heaith and the environment (e.g. National Ambient Air Quality Standards, Wyoming state

water quality standards, efc.).

20
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TASK VI LABORATCRY AND BENCH-SCALE STUDIES

Frontier may conduct laboratory and/or bench scale studies to determine the applicability of
a corrective measure technology or technologies to facility conditions. Frontier shall analyze the
rechnologies, based on literature review, vendor contracts, and past experience to determine the
testing requirements. Frontier shall provide a work plan for |aboratory and bench scale studies to
the Department, and obtain Department approval for such studies prior to initiating any studies.

Frontier shall develop a testing plan identifying the types(s) and goal(s) of the study(ies),
the level of effort needed, and the procedures to be used for data managemsnt and interpretation.

Upon completion of the testing, Frontier shall evaluate the testing results to assess the
technology or technologies with respect to the site-specific questions identified in the test plan.
Frontier shall provide a report to the Department summarizing the testing program and its results,
both positive and negative,

TASK VIII. REPORTS
A. , Progress Reports ' s

Frontier shall at a minirmum provide the Departrnent with signed, monthly progress reports
contalning:

1. A description and estimate of the percentage of the R completed;

2, Summaries of all findings;

3. Summaries of all changes made in the RFI during the reporting pericd,;

4, Surmumaries of all contacts with representatives of the local community, ‘public

interest groups or state government during the reporting penod;

5. Summaries of all p.rc}biams or potential problems encountered during the reporting
peniod;

a. Actions being taken to rectify problems;

7. Changes in personnel during the reporting penod;

g. Projected work for the next reporting penod; and

9. Copies of daily reports, inspection reporis, laboratory/monitoring data, eic.

10. A summary of the status of the Initial Measures (and Interim Measures if required

by the Department),

10 {lmit th
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Department grants approval to do so in writing.

B. RCRA Facility Investigation Reports

Frontier shall prepare and submit to the Department the RFI reports listed below:

Facility Submission

" Due ’Dats

1. Pre-Investigation Evaluation
Corrective Measure Technologies

2. REIWorkplan - - s

3. DraftRETRepor« ™

4, Fiﬁal RFI Réport (Tasks [V and V)

6. Laboratory and Bench-Scale Studies

ksTVandV)

Progress Reports on Tasks I through

Wxtkun 90 days of thc e:ffcc:twc date of this

order

- "Within 90. ciays of the effectwe: date of this

- Asprovided: far in the Dcpartment approved
RFIWDrkpian RS |

22

order -

ahanr

- Wlthm 45 days of receiving’ thf: Department

comments on the Draft RFI Report

Monthly

Concurrent with Final R.FI'Rép.Ort
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ATTACHMENT I
FOR A CORRECTIVE MEASURE
FRONTIER REFINING INC.
CHEYENNE, WYOMING

S STUDY (CMS)
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The purpose of this Corrective Measure Study {CMS) is to deveiop and evaluate the correctiv
sciion alternative Or alternatives and to recomnmend the corrective measure or measures 1o be taken
at Frontier's facility. Frontier wiil furnish the personnel, materials, and services nzcessary o
prepare the Corrective Measure Study, except as otherwise specified.

SCOPE

-

The Corrective Measure Study consists of four tasks:

Task VII  Identification and Development of the Corrective Measure Alternative or
Alternatives
A Description of the Current Situation
B. Establishment of Corrective Action Objectives
C. Screening of Corrective Measures Technologies
D. Identification of the Corrective Measure Alternative or Alternatives
4 . . .

Task IX: Evaluation of the Corrective Measure Alternative or Alternatives
A.  Technical/Environmental/Human Health/Institutional
B. Cost Estimate

Task X: ~ Justification and Recommendation of the Corrective Measure or Measures
A Technical
B. Environmental
C, Human Health

Task XI: Reports
A. Progress Reports

B. Corractwe Measure Smdy Reports

These tasks must be completed in accordance with the following:

TASK VII IDENTIFICATION AND DEVELCPMENT OF THE CORRECTIVE ACTION
ALTERNATIVE OR ALTERNATIVES

Based on the resulis of the RCRA Facility Investigation ’RR; and consideration of the éd&i{éuaﬁ
Pmum ary Ca*‘z‘&c*we V&as,fe zucmdoz?s sTaﬁ«: L 5 Front 8{ shzu nti v, screen and jevaiop
; Tie &.«uf" of th

re
The Bea& tmen! may

’B
...3
T
b

i
X : the ob;ec_lvas eszaoﬂshed for J‘s comective a"”cm,
require specific technologies to be reviewed as part of the CMS.
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FErontier shall describe each corrective measurs alizrmative that passes tf through the Inital ch“eem::g
in Task VIIT and evaluate each Uo”rzut ve measure alternative and it's componants. The evaluation
shall be basad on technical, envircn a, human health and institutional eoncems. Frontier shail

relop cost estimates of each a,QT'“C”'V’” measure. )
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TASK X TUSTIFICATION AND RECOMMENDATION OF THE COARHC’“; MEASURE
OR MEASURES

Frontier shall justify and recommend a corrective measure alternative using technical, human
health, and environmental criteria. This recommendation shall include summary tables which
allow the alternative or alternatives to be understood easily. Tradeoffs among health risks,
environmental effects, and other pertinent factors shall be highlighted. The Department will select
the corrective measure alternative or alternatives to be mpiamentpd based on the results of Tasks
VI and VII. At a minimum, the following criteria will be used to justify the final corrective
Imeasure OF mMEasures. ‘

A Technical

1. Performance - comrective measure or measures which are most effective at
 performing their intended functions and maintaining the performance over extended periods
of time will be given preference;

2. Reliability - corrective measure or measures which do not require frequent or
complex operation and maintenance activities and that have proven effective under waste
and facility conditions similar to those anticipated will be given preference;

3. Implementability - corrective measure or measures which can be constructed and
operated to reduce levels of contamunation to attain or exceed applicable standards in the
shortest period of time will be prefarred; and

4. Safety - comrective measure or measures which pose the least threat to the safety of
nearby residents and environments as well as workers curing implementation wil] be
preferred.

B. Human Health

The corrective measure Or measures must comply with existing EPA criteria, standards, or
guidelines for the protection of human heaith. Corrective e measures which provide the minimum
ievel of exposure to contaminants and the maximum reduction 1n exposure with time are prefemed.

C. FEnvironmental

R R T 8,10

BT

comrective measure or mﬁaiwe posing the leagt aciw’"s impact{or greatest improvement) over
the shortest pericd of time on the m"m wnent will be favared,

R

A Interim CWE ReporyWorkplan

s

Lad

T 2 T



XN o AL A

R W

b o N B A

-~
; .
- N *
.; . 4 : - B

PR . . g :



barand? ¥ F
The ReportWorkpian

B.

i A summary of the information obtained in the Final RFI Report ap '"oved oy the
Department, 2 a discussion of how that information will be used in the g,,‘yiS and
identification of additional studies/ investigations required to compiets the \A{bl

2. A schedule of when Frontier will complete tasks VIII through X1
3. A cost estimate for completing the CMS.
4, Frontier shall modify the Report/Workplan in accordance with Department

comments, and complete the CMS in accordance with the Report/Workplan CMS schedule
as approved by the Department.

~

Draft

The draf: report shall at a mmnimum include:

C.

1. A description of the facility including appropriate maps to describe the corrective
measures evaluated.

2. A summary of the corrective measure or measures; including: a description of the
corrective measure(s), ratdonale for selection, performance expectations, preliminary design
criteria and rationale, operation and maintenance requirements, and long term monitoring
reguirements.

3. A summary of the RCRA Facility Investigation and the RFI's impact on the selected
corrective measure(s).

4. Design implementation precautions.
5. Cost estimates and scheduies.
Final

Frontier shall finalize the Corrective Measure Study Report incorporating cormnments received from
the Department on the Draft Corrective Measure Study Report.

D. Progress Keports
rrontier s h Il at a minimum provide the Department with signed, monthly, progress reports
con na.hnl,.

H A description end estirnate of the percentage of the CMS completed;

2 Summaries of all findings; n

3 Summaries of all changes made in the CMS during the reporting period;

4 Suommariss of all contacts with representatives of the local community, public
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rest groups or state government during the reporting period;

5. Sumrmaries of all problems or potential problems encountered during the rsporting
penod,

6. Actions being taken to rectify problems;

-t A : -

7. Changes in personnel during reporting period;.

8. Projected work for the next reporting period; and

g. Copies of daily reports, 1nSp°c€;0n reports, laboratory/monitoring data, etc.
Facility Submission Sumnary
Frontier Submission Due Date

Interim CMS Repor/Workplan

Within 60 days of EPA and Department
approval of the Final RFI Report

Draft CMS Report (Tasks VI, VII, In accordance with the Department

and VIII} approved schedule in the comments on the
Interim CMS Report/Workplan

Final CMS Report (Tasks VI; VII, ' Within 30 days of receiving EPA and

and VII) Department comments on the Draft CMS
Report

Progress Reports (Tasks VI, VII, and Monthly

Vo) :
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ATTACHMENT II
SOLID WASTE MANAGEMENT UNITS (SWMUs) AND
AREAS OF CONCERN (A0Cs) AT
FRONTIER REFINING INC.
CHEYENNE, WYOMING
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Figure 1 Frontier Refinin;
Solid Waste Management
Units (SWMUs)
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Figure 2 Frontier Refining
Areas of Concern (AOCS)
e = Unit Location
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